Two- and three-dimensional co-culture models of soft tissue healing: pericyte-endothelial cell interaction.
The demographic change in western countries towards an older population is being shadowed by an increased appearance of chronic diseases influencing soft tissue healing in a negative manner. Although various promising therapeutic approaches are available for treating chronic wounds, no in vitro model exists that successfully allows the analysis of interacting cells and of the effect of therapeutic drugs within a wound. Granulation tissue assures wound stability, neo-angiogenesis and revascularization finally leading to functional soft tissue repair. As one of the first steps in developing a model for human granulation tissue, we examined microvascular endothelial cells and pericytes in conventional 2D and in 3D spheroid co-cultures. We determined which parameters could be used in a standardized manner and whether the cultures were responsive to hypoxia and to erythropoietin supplementation. The read-out parameters of cell migration, cell density, rate of apoptotic cells, spatial cell distribution in the spheroid and spheroid volume were shown to be excellent analytic measures. In addition, quantification of hypoxia-related genes identified a total of 13 genes that were up-regulated in spheroids after hypoxia. As these parameters delivered reliable results in the present approach and as the general morphological distribution of pericytes and endothelial cells within the spheroid occurred in a typical manner, we believe that this basic in vitro model will serve for the future study of diverse aspects of soft tissue healing.